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[HERMAL PROCESSING CHAMBER AND A METHOD OF THERMALLY 
PROCESSING PRODUCTS 

Field of the Invention 

5 The present invention relatels to thermal processing of items in a continuous process, 
especially food products. The invention relates to a chamber and a method for heating or 
freezing food products by a combination between thermal convection between a conveyor 
belt and the product and thermal convection between a cooling or heating medium and 
the product. The combination provides a better product quality and a higher capacity of 
10 the chamber. 

Description of the Prior Art j 
Devices and methods for dontinuosly freezing or heating food products e.g. for form 
freezing the food products oxist. Known devices typically have conveying means for 

15 conveying the food products through either a heating or a freezing process. The 

conveying means are typically provided as conveyor belts with an open structure allowing 
either a cooling or a heating medium such as air to pass through the belt. The belts 
therefore have conveying surfaces which are non-uniform or rough and which typically 
causes unwanted structures im the food products as they are either heated or frozen while 

20 being supported on the surface^ Furthermore the non-uniformity gives a poor thermal 
convection from the surface of tnfe conveyor belt to the food products and therefore the 
thermal efficiency of the devices is. relatively low. 

When sensitive or delicate food products, such as fish fillets are individually frozen, it is 
25 neccesary that the products obtain a stiff outer shape before the product is being handled 
further, otherwise the value of the product may be lowered. It is therefore essential that 
the form freezing of the products is completed in one process. In order to ensure the form 
stability the known tunnel freezers or IQF (Individual quick freezer) installations have 
relatively long form freezing conveyor belts and therefore the known freezers take up 
30 relatively much space. The same problem applies for devices for continous heating such 
as for conveyor ovens. 
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The Known devices typically use conveyer be„s wherein a coding or a heating medium is 
blown onto the food items either from the side of the be,, or from above the be,.. Sufficient 
coolmg or heating is achieved by extending the tength of the conveyer beits and thereby 
the s,ze of the chamber. This can be a problem e.g. when tbe chamber is instated in 
5 ships or in other places with limited space. 

Description of the Invention 

It is an object of the present invention to provide a method and a device for conSnuously 

,0 zr no rtr ,ood produc,s " me emc ^ <**• >»— * - 

10 tha, the quality of ft. product can be improved with the use of , ess space for the device. 

According to the object the preseM invention relates to a thermal processing chamberfor 
, •> pnocess.no ,nd,v,dual product »W said processing chamber comprising: 

1 5 - a conveyor for conveying theYoduc, items in the chamber, said conveyer comprising: 

- a conveyor belt forming an en/less loop with a processing par, and an idling pan, the 
conveyor belt comprising a polity of thermal conductive elements, each of Ihe 
elements being adap,ed ,o rfU a firs, orienta.ion in ,he processing par, o, ,he loop 

20 and adapted to obtain a seconkorientation in the idling par, of the loop, the flrs, 

orientation providing a substantially plan and continuous surface for supporting the 

product items across at least a Xmber of the elements, and 

- power driven means for advancing the conveyor belt, 

25 wherein the thermal processing of Byproduct items is performed by a thermal 
convection from the elements to the rfroduct items. 

The power driven means could be regular AC/DC motors with a control system adapted 
for controlling the position and speed of , he conveyor belt. The control system could be 
30 .ntegrated in an industrial PC, which could also be used for the oon.ro, of the chamber in 
general, e.g. for the control of the temperature of the chamber or for the control o, the 
processing of the product items. 

The chamber may further have means for providing a thermal media to the chamber. The 
35 thermal media could be a gas such as plain air. which is either relatively hot or cold. 
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The second orientation of the elements could preferably be adapted so that a passage is 
provided between the elements. This will allow the cold or hot air to flow between the 
elements and thereby ensure a good distribution of the cold or hot medium in the 
5 chamber. At the same time it will allow the medium to cool the elements down or heat 
them up before they re-enter the processing part of the loop. Preferably the second 
orientation is adjustable so .that the size of the passage can be adjusted, e.g. so that the 
amount of gas flowing between the elements can be controlled. 



10 The thermal conductive elements could be parallel arranged elongated beams having a 
wing formed cross sectional shape. By arranging each of the beams pivotally around a 
longitudinal centre axis of the beams, the first orientation of the beams may provide a flat 
and continued surface across a number of the beams. The second orientation of the 
beams may provide an open structure with good conditions for the flow of the medium 

1 5 between the beams. 



20 



The thermal processing of the Dfoduct items is preferably performed as a combination of a 
first thermal convection from trie elements to the product items and a second thermal 
convection from the thermal rn^dia to the product items. 

The elements could be thermally influenced by a thermal convection from the thermal 



media to the elements or the thermal 
from the element. As an example the e 



edia could be influenced by a thermal convection 
ements could be either cooled down or heated up 
with cold or hot air flowing in between trie elements or the air flowing in between the 
25 elements could be either heated or coiled down by the elements. The one or the other 
situation could be selected based upon which heating or cooling procedure that would be 
beneficial for a specific case. In a regular cooling process it would make most sense to let 
the elements be cooled down with cold jair produced in a regular cooling element, e.g. 
comprising a compressor and an evaporator. In a regular heating process on the other 
30 hand, it may make more sense to let the aiXbe heated as it passes the elements, which 
are heated, from internal electric heating elements. 
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According .c one embodiment of .he invention the .hermal processing is freezing of the 
product , terns and according ,he .herma, media is a coding media, which couid be 
selected from a group comprising: 

5 - plain air, 

- C0 2 . and 

- nitrogen. 



^ The elements could also cooled electrically, e.g. by interna, thermoelectric elements. 

aZT, 'IT" emb0dimem °' inVen,i ° n ' he <»°^ * heatJng and 

accord,ng,y , e thermal media is heated gas such as heated air. The air oould be heated 

,n a heat exchanger or the air could be heated by the elements, which again could be 
heated by internal electric heating elements. 

15 

Preferably the elements are made from a materia, with a good thermal conductivity. such 
as a,um,n,um. K has been found that a conductivity between 30 W/flCm) and 230 . 
W/(K m), such as between 209 W/,K- m , and 229 W/(K-m) is preferred in order to obtain 
an efficient cooling or heating of the product items positioned on the eiements. W is the 
20 conducted energy. K is degrees Kelvin and m is the length of the material. 

The elements could be coated with a materia, with a ,ow surface friction for the working 
temperature. As an example the elements could be coated with PTFE (Teflon™) or a 
Similar plastic materia,. The coating enables the products to fall off the conveyor a. the 
25 end o, the processing par, of the loop, and no, stick ,o ,he surface o, ,he e,emen,s after 
ether a freezing o, ,he products or after a heating o, ,he products. The coating could 
further protect the eiements from corroding. Preferably the elements or the beams are 
made from deep drawn aluminium profiles which after a chemical sintering is coated w„h 

30 

The eiements could be adapted to rotate from the first orientation to the second 
orientation upon movement of the elements in the endless loop from the processing part 
to the ,dl,ng part o, the loop. The rotation could be caused by gravity in tha, the elements 
or beams simply ,a„s from the firs, orientation around a pivotal hinge into the second 
35 onentahon. The elements could then be adapted to rotate back from the second 
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orientation to the first orientation upon movement of the element in the endless loop from 
the idling part to the processing part of the loop. The rotation could again be caused by 
gravity in that the elements and the beams are rotating as they are raised vertically in a 
circular movement, e.g. around a support or driving wheel of the conveyor. The rotation of 
5 the elements or beams could be stopped in the second orientation wherein the elements 
or beams are supported, e.g. by the succeeding element or beam in the loop. 



The thermal chamber may b§ provided with a number of additional conveyors. The 
additional conveyors could toe provided with belts having a partly open surface towards 

10 the thermal media. As an example the belts can be regular plastic belts with a 20, 30 or 
even 40 percent open structure\llowing the thermal media to path through the belts. 
Such belts would not support the'mal convection directly from the belt to the product items 
but would support the thermal midia to flow through the belt and therefore support the 
convection from the thermal meaia to the product. The convection e.g. from air to the 

15 product would not be as effecti\4 as convection directly from a belt to a product fully 
supported on the surface of thelbelt. Still the convection is relatively effective in the case 
the products are not lying firmly Against the surface of the belt anyway and that would 
typically be the case after the products have been thrown from one belt to another. The 
plastic belts or similar regular belts\can be used e.g. to full freeze the products by 

20 convection between the air and the/products. 



According to a preferred embodiment of -the invention the product items are food items 
such as fish, meat, cake, bread etc. Accordingly the materials selected for the chamber 
should be adapted for the purpose of hygienic treatment. Typically the extensive use of 
25 non-corrosive materials such as stainless steel and plastic would be preferred. 



30 



According to another aspect the invention relates to a method of thermally processing 
product items in a thermal processing chamber provided with a thermal media, said 
method comprising the steps of: 

- conveying the producyitems through the chamber on a plurality of thermally 
conductive elements/ 



- thermally processin 
to the product items 



the product by providing a thermal convection from the elements 
and 
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- sir^ltaneously providing a therma. convection from the thermal media to the product 



5 Detailed d escription of the invention 

A preferred embodiment c, the invention adapted for continuously freezing food products 
w,ll now be described in details with reference to the drawing in which: 

10 Fig. 1 shows a processing chamber according to the present invention. 

Fig. 2 shows a processing chamber with an in-feed area and a discharge area, seen from 
the side, 



1 5 Fig. 3 shows a detailed view of a conveyor belt for a form freezing 



conveyor, 



Fig. 4 shows the view of Fig. 3 including indication of a stream of air flowing through the 
conveyor belt, and 

20 Fig. 5 shows a view of the conveyor belt of Figs. 3 and 4 with an in-feed unit. 

The processing chamber is used for freezing the food products individually. The products 
may be fish fillets or similar pieces of meat and they are frozen individually so that they 
keep their shape and don't stick together. By individu.ly freezing the items it is possible to 
25 .ncrease the value of the products and to maximise the values added in the production 
process. 

v The food products are cooled partially by means of convection between a form freezing 
y conveyor belt and the food X, partly by means of convection between co,d air in the 
"0 30 cooling chamber and the food. The temperature in the coding chamber is approximate* 
minus 38 degrees Celsius, Ahich gives a fast and efficient cooling. 

By means of a faster cooling of the products, the time period in which the products are 
exposed to a strong stream of cooling air is shortened. Therefore the frozen products 
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losses less amount of water and therefore the yield and quality of the final products is 
higher. 



Referring to Fig. 1 the processing chamber comprises an in-feed unit 1, an upper form 
5 freezing conveyor belt 2, a lower form freezing conveyor belt 3, an upper full freezing 
conveyor belt 4, a lower full freezing conveyor belt 5, a chute 7 for conveying products out 
of the chamber, a chute 8 for the transfer of products between the full freezing conveyor 
belts 4 and 5, a cabinet 14 and a door 17 adapted for the purpose of cleaning and 
maintenance. 

10 

As best seen in Fig. 2 the in-feed unit 1 divides the products into a number of form 
freezing conveyor belts - Fig. 2 shows two form freezing belts 2,3. The in-feed unit is 
positioned so that the food items are being moved to the conveyor belt 2 where they are 
positioned flat against the upper surface of the conveyor belt 2. When the conveyor belt 2 

15 is full, the conveyor belt is stopped and the in-feed unit 1 is moved down so that the food 
items are not moved to the conveyor belt 3 and the procedure is repeated. While the 
conveyor belt 3 is being filled, the food on conveyor belt 2 is given time to reach a form 
stable frozen shell. When conveyor belt 3 is full, the in-feed unit 1 is again moved to the 
conveyor belt 2, which again starts to convey new food item from the in-feed unit and into 

20 the chamber, while the now form stable, partly frozen items are thrown into a chute 6 and 
collected by the full freezing conveyor belt 4. 



The chute 8 is adapted to receive or food products from the conveyorbelt 4 and for 
intermediately storing the products before they are moved to the conveyor belt 5. The 
25 chute 8 could also be adapted for moving food products to a glazing unit before they re- 
enter the chamber onto conveyor belt 5. 



The full frozen food products leave the chamber through the chute 7 for further processing 
or packing. 

30 

The evaporator is divided into a lower and an upper part 9, 10. The evaporator cools the 
chamber, e.g. by evaporation of CFC gases or by ammonia compressed by a 
compressor. 
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The ven „ a or 1 1 with the electric motor 1 2 is adapted for bringing cold air from the 
evaporator to the oonvayor beNs. The isoiator 1 3 isotates the chamber from the ambience 
by counteract ainlow in and out of the chamber. The ,n,e, ,o .he chamber is aiso 
provided with an isolator 1 5. 

5 

rirjr 6 17 "* 3S men,i ° ned be, ° re — "" " - —nee of 

1 o b R e?m?r Fls ' 3 , ,h ; ,orm freezin9 conveyor 661,5 are made fr ° m * *-» « —B— 

10 beams 18 connected ,n an endiess be,, by means of stainiess stee, chains ,9. The sL. 

,nse' n L m T K 1 2 re9U ' ar ,VPe aCC ° rdinS ,0 3 Pr6,erred * mb ™ W ^ are 

lhain Th , ^ °' " ' inkS ,hUS — ' «■ »nks of the 

cha nThe bolts are screwed into the e.onga.ed beams and thus simultaneously connect 
.he ,nd,v,dua, ImKs o, .he chain and connec, .he chain wi,h me beams. Since .he bo,.s are 
1 5 ailowed ,o ro.a,e in , he holes the beams are allowed ,o ro.a.e as we,,. 

■9* o T o h o e d b ,h amS ? af r ade fr0m a '^ niUm ' bU ' " °° Uld bS made from "» — saving a 

20 ,<ems eas,.y «o drop of .he be,, instead/* sticking ,o the be,, and further protects .he 

a,um,n,um from corroding. The beam/are provided with a wing shaped cross seciona, 
shape enabl turbu|ence free / of tQ throuah ^ m 

the downward onented beams. ,n adLon .he smooth shape of .he surface increases ,he 
qualrty and thus the value of the form Aozen product further. 



25 



The wing formed cross sectional shapejof the beams provides a .op par, ofthe beams 
when ratsed to a hcrisonta, portion. wpich top part forms a p,atform forform freezing of 
he products. The product lying on vL platfonm quikly form freezes wHh a plan surface 
towards .he p,an p,atform, both due (o the coding induced from .he beams below the 
30 producs and due ,o the coding fronke coid air from above the producls. Afrer the from 
freeing ,he stiffness o, the products ntnders , hat the shape changes ,„ m ^ 
process when moving between the conUors of the chamber. The vety high heat 
convection capabilities o,.he aluminium beams ensures that .he cooling ofthe products ia 

35 777*. ' C r P3red "*T °' ,radi,i ° na ' C °^ ors mab * - or made 

35 of a steel gnd where conse q uen«,y only he thermal convection from cotd air contributes ,o 
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the cooling. In the (conveyor according to the present invention, both the surface freezing 
due to the thermal cbnductance of the cold aluminium and the cooling from the cold air is 
used. *J 

5 The shape of the be/ms not only increases the air flow around the product but also 
ensures a homogen aiKflow, and controlls the airflow in such a way that it hinders hot 
^j*' spots around the product. At the same time the beams are moving and therefore the air 
flow gets more homoaen. 

10 The frame 20 supports the chain wheel 32. The chain wheel is preferably made from PE 
plastic and attached between the two chain elements 25, so as to support the chain and 
thus the beams. 



The arrow 22 indicates the direction of the conveyor belt. 

15 

The distance between each of the beams or the size of the beams is selected so that the 
end portion 26 of each of the beams is being supported by the top portion 27 of the 
succeeding beam when the beams are being lifted around the driving or supporting wheel 
28. At the other end of the endless loop at the support or driving wheel 29, the beams fall 
20 down into an orientation wherein they are freely hanging vertically downwards. 

As seen in Fig. 3 the food products, such as a fish fillet 21 is supported on a plan, 
continuous upper surface across at least a number of the beams 18_ 



25 Now referring to Fig. 4 a stream of air 23 can flow from the side of the conveyor belt, 
partly over the belt and partly below the belt. As indicated, the part of the stream of air 
flowing below the belt can pass through the passage between the vertically hanging 
beams and onto the succeeding conveyor belt positioned below 



30 It is essential for the freezing capacity as well as for the product quality that the food 
products are positioned precisely and flat against the surface of the form freezing 
conveyor belt. Referring to Fig. 5 the in-feed conveyor belt in the in-feed unit 1 should 
therefore preferably be provided with an end 31, which is adapted to convey the food to a 
point near the surface of the form freezing conveyor belt. The conveying speed of the 

35 form freezing conveyor belt should be at least as fast or even faster than the conveying 
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speed of *e in-feed conveyor be*. ,„ « wa y the food products are pulled off ,he in-feed 
conveyor be,, and tha, minimises the hsK of the food products being twisted a, the tester 
between the two conveyors belts. transfer 

5 The full freezing conveyors 3 and 4 ar f made of PE-p.astic with half open coveyor belts 
and with steel side-chains made of *tim 0 oe ■ . coveyor Deits 

ams made of starless steel on each side. By using steel side- 
chains and conveyor belts made of niaAtir. ~ ^ *• - 

««s maoe of piasiic, a heating expansion on the plastic convevor 

can be reduced. The stee, side-chain biers tbe expansion of the p JL convey™ 
bas ,be same bee, expansion coeffecientU ,be frame, a. a position where .be conveyors 
10 are. Tbere . ,s no, a to bee, up ,be chamber e.g. for ,be de,ros,in 9 of ,be evaporate 



defrosting the evaporator the temperature 



the full freezing conveyors enables better 



3oes from appr. -38°C up to appr. 30°C and so 



lazing abilities than with the known 



r « — ww w*ui uic renown 

cons.ruc.ons for fui, freezing, where giafg is performed after ,be produc. .eaves ,be 
1 5 reezer Dunng .be. procedure » may hipen .bat .be temperature o, .be produCs U 
owere by .be glazing so .ha. ,be prodfc iooses . guaiity. Furtbenmore the produce can 
freeze together which again lowers the Lee of the produc. 

20 lT m 7TT ^ ^ fre ' Ue +"-'^ electrical gear mo.ors which wo* 
20 ,ndependen„y. On ,he end of .base gea\ mCors, impu.s indicators are connected .o 
sensors so that a contro, computer can oun, the putses and .herefrom calculate the 
locabon of each beam in the bel. convenor. A conneced control oon.pu.er, e.g in the form 

25 the 1 COn T S ind6Pend6 t ' here,r0m re9Ula,S ,he • con.ro, of 

the industrial computer. 1 



